The pH stability of the myofibrillar adenosine triphosphatase (ATPase) of muscle fiber types in four different skeletal muscles of the sheep and cattle was histochemically investigated.
three steers (Japanese Black Cattle) at the age of 30 months.
After slaughter, the samples were excised from the M. serratus ventralis, M. semitendinosus M. longssimus thoracis, and in a cryostat, mounted on clean glass slides, and dried at room temperature for 30 minutes.
The procedure for acid and alkaline preincubation largely followed that of BROOKE and The sections were immersed in the alkaline solutions for 26 minutes. Both the sections immersed in acid or alkaline solution were washed in the alkaline preincubation solution at pH 9.4 described just above for 20 seconds. They were immediately incubated in the incubating mixture for ATPase reaction.1)
The sections preincubated in the alkaline solutions were incubated in the incubating mixture for 30 minutes, whereas the sections preincubated in the acid solutions were incubated for 45 minutes. The procedure following the incubation for ATPase reaction was the same as that of PADYKULA and HERMAN.1) The preincubation solution and the incubating mixture were prepared immediately before use.
The acid and alkaline preincubation and the incubation for ATPase reaction were carried 20-month-old steers.
Some sections were incubated for the demonstration of the routine ATPase activity1) and used for the classification of fiber types. For the purpose of classification the activity of dihydronicotinamide adenine dinucleotide (NADH) diaphorase was demonstrated by using the method described previously.6) Muscle fibers were classified into five types (A, B, C, D, and E) in the same manner as reported in the previous studies.6-10)
Results

Fiber types.
In the sheep and cattle, the type A fibers reacted strongly for NADH diaphorase and the routine myofibrillar ATPase at pH 9.4 (Figs. 3, 13 ). The type B fibers reacted weakly for NADH diaphorase and strongly for the myofibrillar ATPase. The type C and D fibers reacted strongly for NADH diaphorase and weakly for the myofibrillar ATPase. The D fibers were larger in size than the C fibers, and showed the distinctive reticular pattern of diformazan in NADH diaphorase reaction (Figs. 3, 13 ). The type E fibers reacted very strongly for NADH diaphorase and moderately for the myofibrillar ATPase (Fig. 9 ). Some fibers reacted strongly to very strongly for the ATPase after preincubation at the pH between 4.3 and 10.7 and weakly at pH 4.0 (Figs. 1, 16-18 ). They reacted strongly for both NADH diaphorase and routine ATPase at pH 9.4, so that they fell under the category SUZUKI of the A fibers and were expressed as the acid-and alkali-stable A fibers for convenience sake.
In one of the sheep, the acid-and alkali-stable A fibers were found in the M. semitendinosus (3.1% of the A fibers, 1.0% of the total fibers), but not in the M. serratus ventralis nor in the M. longissimus thoracis.
Nor were these fibers seen in three kinds of muscles from other sheep. Such A fibers were none to very few (0-2.0% of the A fibers, 0-0.4% of the total fibers) in these muscles from the 30-month-old steers.
In the 17-month-old steers, they were 18.8-24.1% of the A fibers (4.6-4.9% of the total fibers) in the M. serratus ventralis, but none to very few (0-0.7% of the A fibers, 0-0.1% of the total fibers) in the M. longissimus thoracis and M. semitendinosus.
The myofibrillar ATPase reaction of all the fiber types in both species was completely inhibited by preincubation at pH 3.8 and pH 11.0.
A and B fibers were negative in the ATPase reaction after preincubation at pH 4.3, moderate at pH 4.6, and very strong at pH 9.4 and 10.5 (Fig. 2) . With the reaction after pH 4. 
Discussion
The results of the ATPase reactions after acid and alkaline preincubation revealed that the myofibrillar ATPase of the E fibers as well as the C and D fibers was acid-stable and alkali-labile, whereas the ATPase of the A and B fibers was acid-labile and alkali-stable . In genase and were liable to develop fatty change in starvation11, 12) proved to be the fibers having the acid-stable and alkali-labile ATPase.
The acid-and alkali-stable A fibers found in bovine and ovine muscles resembled the type IIC fibers of BROOKE and KAISER.10) BROOKEET et , al. have suggested that the type IIC fibers are the primitive fibers and differentiated into both type IIA fibers and type IIB fibers during development.13) The type IIA and IIB fibers resemble the type A and B fibers of bovine and ovine muscles, respectively. It is therefore presumed that the acid-and alkali-stable A fibers have the nature similar to that of the type IIC fibers, and that they may be transformed into the acid-labile and alkali-stable fibers in the animal kept for a longer period, because they were fewer in the 20-and 30-month-old steers than in the 17-month-old steers and rarely observed in the muscles of the adult sheep. Accordingly, the difference in proportion of the acid-and 
